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	Reason for change:
	Issue-1:

The terminology is not consistent 

- stage-2 and 24.526 uses "home N3IWF identifier configuration" (as in C1-184627) while 24.502 uses "home N3IWF identifier".
- stage-2 and 24.526 uses "home ePDG identifier configuration" (as in C1-184627) while 24.502 uses "home ePDG identifier".

- 24.502 uses sometimes "provisioned", sometimes "configured" and sometimes "provided".

- 24.502 refers to PLMN to which the UE is attached while 24.501 refers to PLMN to which the UE is registered.

- 7.2.3 refers to 7.2.4 for N3IWF selection but 7.2.4 describes N3AN node selection

- there is a reference to "Preference" parameter which is the same as the N3AN ePDG preferred parameter 
Issue-2:

- 7.2.2 states "Implementation specific means apply only if the configurations from PCF are not present." but it is not clear what how the implementation specific means apply. It would be better to state "The UE shall apply the N3AN node configuration information provisioned via implementation specific means apply only if the N3AN node configuration information provisioned by PCF is not present in the UE."

Issue-3:

- N3AN node does not exist in 24.526. Furthermore, we should describe how the UE gets the N3AN node configuration information is provisioned by PCF and this is done based on 24.501 and 24.526 (using "N3AN node configuration information" part of ANDSP).

Issue-4:

Headline of 7.2.4 gives only one aspect influencing the N3AN node selection. Instead of including all aspects, it would be better to not list any aspects at all.

Issue-5:

in 7.2.4.2, it is not clear via which IP network the UE can peform the DNS resolution. The UE should do so using the non-3GPP access network (and not via 3GPP access network).

Issue-6:

There are constructs of type "if condition-1 and if condition-2, then action" and semantic of such sentence is not clear. It would be more appropriate to use "if condition-1 and condition-2, then action"

Issue-7:

according to 7.2.2, the N3AN node selection information is a mandatory part of the N3AN node configuration information. However, in 7.2.4.3 and later, there are conditions on "the N3AN node selection information is provisioned in the N3AN node configuration information" which this has to be always true.

Issue-8:

according to 7.2.4.3, "the UE shall construct an N3IWF FQDN based on configured FQDN format of HPLMN". However, it is not clear where the FQDN format of HPLMN is configured.

Issue-9:

according to 7.2.4.3, "use the configured IP address to select the N3IWF, or if configured IP address is not available, construct an N3IWF FQDN using the configured FQDN" However, it is not clear where the IP address or FQDN is configured.

Issue-10:

7.2.4.3 refers to "for the cases a) through c), the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). " but there are not such cases. Likely, cases 1) to 3) are meant. However, not all of them actually constructs N3IWF FQDN - sometimes the N3IWF FQDN is taken for N3IWF identifier configuration and sometimes IP address of the N3IWF is taken directly from N3IWF identifier configuration.

Issue-11:

it is not clear what is the outcome of the N3AN node selection procedure. It should be an "the IP address of the N3IWF" or an "the IP address of the ePDG".

Issue-12: 

statement "Upon reception of a DNS response containing one or more IP addresses of N3IWFs, the UE shall select an IP address of N3IWF with the same IP version as its local IP address." duplicates text on DNS resolution given earlier.

Issue-13: 

In 7.2.4.3, there is a condition "selecting an N3IWF in the HPLMN fails" - it is not clear what this means. It should means that the IKEv2 SA establishment procedure towards N3IWF in the HPLMN fails with no response to IKE_SA_INIT request message.

Issue-14: 

some steps miss construction of N3IWF FQDN

Issue-15:

In 7.2.4.4.1, the procedure refers to "node selection" while 7.2.4 is called "N3AN node selection"

Issue-16:

23.501 states:

----------------

In the selected PLMN the UE shall attempt to select a non-3GPP access node as follows:

2.
When the selection is required for  an IMS service, the UE shall choose a non-3GPP access node type (i.e. ePDG or N3IWF) based on the "Preference" parameter specified in clause 6.3.6.1, unless the UE has its 5GS capability disabled in which case it shall choose an ePDG independent of the "Preference" parameter setting.


If the selection fails, including the case when, during the registration over non-3GPP access, the UE receives the IMS Voice over PS session Not Supported over Non-3GPP Access indication (specified in clause 5.16.3.2a), the UE shall attempt selecting the other non-3GPP access node type in the selected PLMN, if any. If that selection fails too, or it is not possible, then the UE shall select another PLMN, according to the procedure specified in TS 23.402 [43], clause 4.5.4.5.

----------------

Issue-17:

There are following diffences in N3AN node selection for IMS service and N3AN node selection for Non-IMS service:

- usage of N3AN ePDG preferred parameter

- handling due to the UE receives the IMS Voice over PS session Not Supported over Non-3GPP Access indication.

- order of attempting usage of ePDG:

---------------

2.
When the selection is required for  an IMS service, the UE shall choose a non-3GPP access node type (i.e. ePDG or N3IWF) based on the "Preference" parameter specified in clause 6.3.6.1, unless the UE has its 5GS capability disabled in which case it shall choose an ePDG independent of the "Preference" parameter setting.


If the "Preference" parameter for the selected PLMN indicates that ePDG is preferred, the UE shall attempt to select an ePDG. If the "Preference" parameter for the selected PLMN indicates that N3IWF is preferred, the UE shall attempt to select an N3IWF.


If the selection fails, including the case when, during the registration over non-3GPP access, the UE receives the IMS Voice over PS session Not Supported over Non-3GPP Access indication (specified in clause 5.16.3.2a), the UE shall attempt selecting the other non-3GPP access node type in the selected PLMN, if any. If that selection fails too, or it is not possible, then the UE shall select another PLMN, according to the procedure specified in TS 23.402 [43], clause 4.5.4.5.

3.
When the selection is required for a non-IMS service, the UE shall perform the selection by giving preference to the N3IWF independent of the "Preference" parameter setting. If the N3IWF selection fails, or it is not possible, the UE should select another PLMN based on the procedure specified in TS 23.402 [43], clause 4.5.4.4, and shall attempt to select an N3IWF in this PLMN. If the UE fails to select an N3IWF in any PLMN, the UE may attempt to select an ePDG according to the procedure specified in TS 23.402 [43], clause 4.5.4.5.

---------------

Therefore, it is propose to document N3AN node selection for IMS service and N3AN node selection for Non-IMS service separately.

Changes from C1-184921 agreed in July 2018 CT1 meeting:

CT1#112-change-1) reformulation is needed in 7.2.1
CT1#112-change-2) content of N3AN node selection information should be explained in 7.2.2. N3AN node selection information consists of N3AN node selection information entries. "N3AN node selection information entry" should be used throughout the CR.

CT1#112-change-3) "N3AN ePDG preferred parameter" does not exist in 23.501.Furthermore, "N3AN ePDG preferred parameter" in "N3AN node selection information" does not exist in 24.526. Instead, 24.526 specifies "Preference" parameter, which is part of each "N3AN node selection information entry" of "N3AN node selection information". Alignment with 24.526 should be done throughout the CR.
CT1#112-change-4) in C1-184921, N3IWF FQDN was incorrectly created in 7.2.4.4.2 a) 1) i) C), 7.2.4.4.2 a) 1) ii) C), 7.2.4.4.3 a) 1) iii) since N3AN node selection information was not considered. N3AN node selection information should be considered.

CT1#112-change-5) in 7.2.4.4.2 b) 1) i) B), the condition refers to the preference parameters in HPLMN's N3AN node selection information entry but action constructs VPLMN's FQDN. The condition should be changed to refer to VPLMN's N3AN node selection information entry.
CT1#112-change-6) there are references to "configured FQDN format" but it is not clear where the configuration is. Text should be changed to refer to the FQDN format of a PLMN's N3AN node selection information entry in the N3AN node selection information.
CT1#112-change-7) in C1-184921, in 7.2.4.4.3, text referred to ePDG FQDN even though ePDG is not used in N3AN node selection for Non-IMS service.
CT1#112-change-8) in C1-184921, in 7.2.4.3, when the UE is in home country, the UE cannot determine the N3IWF from home N3IWF identifier configuration, even thought the UE can determine the N3IWF from home N3IWF identifier configuration when the UE is in visited country. When the UE is in home country, the UE should use the home N3IWF identifier configuration in preference to using the FQDN format of the HPLMN's N3AN node selection information entry in the N3AN node selection information
CT1#112-change-9) in some cases of usage of the FQDN format of a PLMN's N3AN node selection information entry in the N3AN node selection information, it is not clear which PLMN ID is used as input. Text needs to be added to clarify this.


	
	

	Summary of change:
	Issue-1: The terminology made consistent.

Issue-2: Text clarified to refer to give conditions for application of the the N3AN node configuration information provisioned via implementation specific means.

Issue-3: Text refers to 24.501 and 24.526.
Issue-4: Headline of 7.2.4 shortened.

Issue-5: The DNS resolution is done via the non-3GPP access network.

Issue-6: "if condition-1 and condition-2, then action" style used.
Issue-7: Text corrected so that there are no conditions on "the N3AN node selection information is provisioned in the N3AN node configuration information" as this has to be always true.

Issue-8: FQDN format is taken from the the N3AN node selection information
Issue-9:the IP address and the FQDN is taken from N3IWF identifier configuration.

Issue-10: the cases are corrected.
Issue-11: the outcome of the N3AN node selection procedure is the IP address of the N3IWF or the IP address of the ePDG.

Issue-12: duplicate text removed.
Issue-13: condition clarified
Issue-14: missing construction of N3IWF FQDN added
Issue-15:  "N3AN node selection" used
Issue-16: usage of IMS Voice over PS session Not Supported over Non-3GPP Access indication received during the registration over non-3GPP access added.

Issue-17: N3AN node selection for IMS service and N3AN node selection for Non-IMS service documented separately.
Futhermore, 23.501 states:

------

The ePDG identifier configuration and the N3IWF identifier configuration are optional parameters, while the Non-3GPP access node selection information is required and shall include at least the HPLMN and the "any PLMN" entry.

------
and thus statements related to absence of the above are removed.
Changes from C1-184921 agreed in July 2018 CT1 meeting:

CT1#112-change-1) 7.2.1 reformulated.
CT1#112-change-2) N3AN node selection information consists of N3AN node selection information entries. "N3AN node selection information entry" is used throughout the CR.
CT1#112-change-3) text refers to "preference" parameter of "N3AN node selection information entry".
CT1#112-change-4) N3AN node selection information is considered.

CT1#112-change-5) The condition is changed to refer to VPLMN's N3AN node selection information entry.
CT1#112-change-6) Text is changed to refer to the FQDN format of a PLMN's N3AN node selection information entry in the N3AN node selection information.
CT1#112-change-7) in 7.2.4.4.3, text no longer refers to ePDG FQDN.
CT1#112-change-8) when the UE is in home country, the UE uses the home N3IWF identifier configuration in preference to using the FQDN format of the HPLMN's N3AN node selection information entry in the N3AN node selection information
CT1#112-change-9) it is clear which PLMN ID is used as input.


	
	

	Consequences if not approved:
	Incomplete and incorrect specification.

Not possible to make an IMS voice call via non-3GPP access as the UE does not continue selecting N3IWF when the IMS voice over PS session is not supported over non-3GPP access 
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***** change *****
7.2.1
General

The UE performs N3AN node selection procedure based on the N3AN node configuration information provisioned to the UE by the HPLMN and based on the UE's knowledge of the country the UE is located in and the PLMN the UE is registered to via 3GPP access.

***** change *****
7.2.2
N3AN node configuration information

The N3AN node configuration information is provisioned to the UE either by PCF or via implementation specific means. The UE shall apply the N3AN node configuration information provisioned via implementation specific means only if the N3AN node configuration information provisioned by the PCF is not present in the UE. 

The N3AN node configuration information shall consist of the following:

-
N3AN node selection information;
-
optionally, home N3IWF identifier configuration; and
-
optionally, home ePDG identifier configuration.
The N3AN node selection information consists of N3AN node selection information entries. Each N3AN node selection information entry contains a PLMN ID and information for the PLMN ID. The N3AN node selection information contains at least an N3AN node selection information entry with information for the HPLMN and an N3AN node selection information entry for "any_PLMN".

The N3AN node configuration information provisioned by PCF is as specified in 3GPP TS 24.501 [4] annex D and 3GPP TS 24.526 [17].
The UE shall support the implementation of standard DNS mechanisms in order to retrieve the IP address(es) of the N3IWF or ePDG. The input to the DNS query is an N3IWF FQDN or ePDG FQDN as specified in 3GPP TS 23.003 [8].
***** change *****
7.2.3
Determination of the country the UE is located in

If the UE cannot determine whether it is located in the home country or in a visited country, as required by the N3AN N3AN node selection procedure, the UE shall stop the N3AN node selection. Once the UE determines the country the UE is located in, the UE shall proceed with N3AN node selection as specified in subclause 7.2.4.
NOTE:
It is out of scope of the present specification to define how the UE determines whether it is located in the home country or in a visited country or in a location that does not belong to any country. When the UE is in coverage of a 3GPP RAT, it can, for example, use the information derived from the available PLMN(s). In this case, the UE can match the MCC broadcasted on the BCCH of the 3GPP access against the UE's IMSI to determine if they belong to the same country, as defined in 3GPP TS 23.122 [13]. If the UE is not in coverage of a 3GPP RAT, the UE can use other techniques, including user-provided location.

***** change *****
7.2.4
N3AN node selection
***** change *****
7.2.4.2
Determine if the visited country mandates the selection of N3IWF in this country

In order to determine if the visited country mandates the selection of N3IWF in this country, the UE shall perform the DNS NAPTR query using Visited Country FQDN as specified in 3GPP TS 23.003 [8] via the non-3GPP access network.

If the result of this query is:

-
a set of one or more records containing the service instance names of the form "n3iwf.5gc.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org", the UE shall determine that the visited country mandates the selection of the N3IWF in this country; and 
NOTE:
The (<MCC>, <MNC>) pair in each record represents PLMN Id (see 3GPP TS 23.003 [8]) in the visited country which can be used for N3IWF selection in subclause 7.2.4.3 and subclause 7.2.4.4.
-
no records containing the service instance names of the form " n3iwf.5gc.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org", the UE shall determine that the visited country does not mandate the selection of the N3IWF in this country.

***** change *****
7.2.4.3
UE procedure when the UE only supports connectivity with N3IWF
If the UE only supports connectivity with N3IWF and does not support connectivity with ePDG, the UE shall ignore the following ePDG related configuration parameters if available in the N3AN node configuration information when selecting an N3IWF:

-
the home ePDG identifier configuration; and

-
the preference parameter in each N3AN node selection information entry in the N3AN node selection information.
The UE shall proceed as follows:

a)
if the UE is located in its home country:
1)
if the N3AN node configuration information is provisioned:

i)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

ii)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and does not contain an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as the N3IWF FQDN; and

iii)
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the HPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the HPLMN stored on the USIM as specified in 3GPP TS 23.003 [8]; and



2)
if the N3AN node configuration information is not provisioned on the UE, the UE shall construct the N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN stored on the USIM;

and for the above cases constructing or using an N3IWF FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and
b)
if the UE is not located in its home country:
1)
if the N3AN node configuration information is provisioned and the UE is registered to a VPLMN via 3GPP access:

i)
if an N3AN node selection information entry for the VPLMN is available in the N3AN node selection information of the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on FQDN format of the VPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]; and
ii)
if an N3AN node selection information entry for the VPLMN is not available in the N3AN node selection information of the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the 'Any_PLMN' N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8];

and for the above cases, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

2)
if one of the following is true:

-
the UE is not registered to a PLMN via 3GPP access and the UE uses WLAN; or
-
the N3AN node configuration information is not provisioned;




the UE shall perform a DNS query (see 3GPP TS 23.003 [8]) as specified in subclause 7.2.4.2.2 to determine if the visited country mandates the selection of N3IWF in this country and:
i)
if selection of N3IWF in visited country is mandatory:
A)
if the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is included in one of the returned DNS records, the UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the VPLMN in 3GPP access as described in 3GPP TS 23.003 [8]; and

B)
if the UE is not registered to a PLMN via 3GPP access or the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is not included in any of the returned DNS records:

-
if the N3AN node configuration information is provisioned, the UE shall select a PLMN included in the DNS response that has highest PLMN priority (see 3GPP TS 24.5xx [17]) in the N3AN node selection information of the N3AN node configuration information and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the selected PLMN as specified in 3GPP TS 23.003 [8]; and

-
if the N3AN node configuration information is not provisioned or the N3AN node selection information of the N3AN node configuration information does not contain any of the PLMNs in the DNS response, selection of the PLMN is UE implementation specific. The UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the selected PLMN as described in 3GPP TS 23.003 [8];

and for the above cases, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address;

ii)
if the DNS response contains no records and thus selection of N3IWF in visited country is not mandatory:
A)
if the N3AN node configuration information is provisioned and the N3AN node selection information of the N3AN node configuration information contains one or more PLMNs in the visited country, the UE shall select a PLMN that has highest PLMN priority (see 3GPP TS 24.5xx [17]) in the N3AN node selection information and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information as specified in 3GPP TS 23.003 [8] using the PLMN ID of the selected PLMN; and
B)
if the N3AN node configuration information is not provisioned or the N3AN node configuration information is provisioned and the N3AN node selection information of the N3AN node configuration information contains no PLMNs in the visited country:

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.5xx [17]) and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.5xx [17]) and does not contain an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as the N3IWF FQDN; and

-
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN as described in 3GPP TS 23.003 [8];

and for the above cases constructing or using an N3IWF FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

iii)
if no DNS response is received, the UE shall terminate the N3AN node selection procedure.
Following bullet a) and b) above, once the UE selected the IP address of the N3IWF, the UE shall initiate the IKEv2 SA establishment procedure as specified in subclause 7.3.
If the IKEv2 SA establishment procedure towards an N3IWF in the HPLMN fails due to no response to an IKE_SA_INIT request message, and the selection of N3IWF in the HPLMN is performed using home N3IWF identifier configuration and there are more pre-configured N3IWFs in the HPLMN, the UE shall repeat the tunnel establishment attempt using the next FQDN or IP address(es) of the N3IWF in the HPLMN.

 If the IKEv2 SA establishment procedure towards to any of the received IP addresses of the selected N3IWF fails due to no response to an IKE_SA_INIT request message, then the UE shall repeat the N3IWF selection as described in this subclause, excluding the N3IWFs for which the UE did not receive a response to the IKE_SA_INIT request message.

NOTE:
The time the UE waits before reattempting access to another N3IWF or to an N3IWF that it previously did not receive a response to an IKE_SA_INIT request message, is implementation specific.

***** change *****
7.2.4.4.1
General
If the UE can support connectivity with N3IWF and with ePDG, the UE shall:

-
if the N3AN node selection is required for an IMS service, follow steps specified in subclause 7.2.4.4.2 for N3AN node selection; and

-
if the N3AN node selection is required for a non-IMS service, follow steps specified in subclause 7.2.4.4.3 for N3AN node selection.

NOTE:
How the UE determines node selection is required for an IMS service or for a non-IMS service is implementation-specific.

***** change *****
7.2.4.4.2
N3AN node selection for IMS service
If the N3AN node selection is required for an IMS service, the UE shall use the preference parameter in the N3AN node selection information entries of the N3AN node selection information to determine whether selection of N3IWF or ePDG is preferred in a given PLMN.

The UE shall proceed as follows:

a)
if the UE is located in its home country:
1)
if the N3AN node configuration information is provisioned:

i)
if the preference parameter in the HPLMN's N3AN node selection information entry of the N3AN node selection information indicates that N3IWF is preferred:

A)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;
B)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and does not contain an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as the N3IWF FQDN; and

C)
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the HPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the HPLMN stored on the USIM as specified in 3GPP TS 23.003 [8]; and
ii)
if the preference parameter in the HPLMN's N3AN node selection information entry of the N3AN node selection information indicates that ePDG is preferred:

A)
if the home ePDG identifier configuration is provisioned in the N3AN node configuration information and contains an IP address, the UE shall use the IP address of the home ePDG identifier configuration as the IP address of the ePDG;
B)
if the home ePDG identifier configuration is provisioned in the N3AN node configuration information and does not contains an IP address, the UE shall use the FQDN of the home ePDG identifier configuration as the ePDG FQDN; and

C)
if the home ePDG identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an ePDG FQDN based on the FQDN format of HPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the HPLMN stored on the USIM as specified in 3GPP TS 23.003 [8]; and




Editor's note:
The procedure needs to be updated to take into account usage of 'any PLMN' entry configuration.
2)
if the N3AN node configuration information is not provisioned on the UE, the UE shall construct the N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN stored on the USIM;

and for the above cases constructing or using an N3IWF FQDN or ePDG FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN or ePDG FQDN to the IP address(es) of the N3IWF(s) or ePDG(s). The UE shall select as the IP address of the N3IWF or of the ePDG a resolved IP address of an N3IWF or an ePDG with the same IP version as its local IP address; and
b)
if the UE is not located in its home country:
1)
if the N3AN node configuration information is provisioned and the UE is registered to a VPLMN via 3GPP access:

i)
if an N3AN node selection information entry for the VPLMN is available in the N3AN node selection information of the N3AN node configuration information:
A)
if the preference parameter in the VPLMN's N3AN node selection information entry of the N3AN node configuration information indicates that N3IWF is preferred, the UE shall construct an N3IWF FQDN based on the FQDN format of the VPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]; and

B)
if the preference parameter in the VPLMN's N3AN node selection information entry of the N3AN node configuration information indicates that ePDG is preferred, the UE shall construct an ePDG FQDN based on the FQDN format of the VPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]: and

ii)
if an N3AN node selection information entry for the VPLMN is not available in the N3AN node selection information of the N3AN node configuration information:

A)
if the preference parameter in the 'Any_PLMN' N3AN node selection information entry of the N3AN node configuration information indicates that N3IWF is preferred, the UE shall construct an N3IWF FQDN based on the FQDN format of the 'Any_PLMN' N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]: and

B)
if the preference parameter in the 'Any_PLMN' N3AN node selection information entry of the N3AN node configuration information indicates that ePDG is preferred, the UE shall construct an ePDG FQDN based on the FQDN format of the 'Any_PLMN' N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8];

and for above case, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN or ePDG FQDN to the IP address(es) of the N3IWF(s) or ePDG(s). The UE shall select as the IP address of the N3IWF or the ePDG a resolved IP address of an N3IWF or ePDG with the same IP version as its local IP address; and

2)
if one of the following is true:

-
the UE is not registered to a PLMN via 3GPP access and the UE uses WLAN; or
-
the N3AN node configuration information is not provisioned;




the UE shall perform a DNS query (see 3GPP TS 23.003 [8]) as specified in subclause 7.2.4.2 to determine if the visited country mandates the selection of N3IWF in this country and:
i)
if selection of N3IWF in visited country is mandatory:
A)
if the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is included in one of the returned DNS records, the UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the VPLMN as described in 3GPP TS 23.003 [8]; and

B)
if the UE is not registered to a PLMN via 3GPP access or the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is not included in any of the returned DNS records:

-
if the N3AN node configuration information is provisioned, the UE shall select an a PLMN included in the DNS response that has highest PLMN priority (see 3GPP TS 24.5xx [17]) in the N3AN node selection information of the N3AN node configuration information and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the selected PLMN as specified in 3GPP TS 23.003 [8]; and

-
if the N3AN node configuration information is not provisioned or the N3AN node selection information of the N3AN node configuration information does not contain any of the PLMNs in the DNS response, selection of the PLMN is UE implementation specific. The UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the selected PLMN as described in 3GPP TS 23.003 [8];

and for the above cases, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address;

ii)
if the DNS response contains no records and thus selection of N3IWF in visited country is not mandatory:
A)
if the N3AN node configuration information is provisioned and the N3AN node selection information of the N3AN node configuration information contains one or more PLMNs in the visited country, the UE shall select a PLMN that has highest PLMN priority (see 3GPP TS 24.5xx [17]) in the N3AN node selection information and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the selected PLMN as specified in 3GPP TS 23.003 [8]; and
B)
if the N3AN node configuration information is not provisioned or the N3AN node configuration  information is provisioned and the N3AN node selection information of the N3AN node configuration information contains no PLMN in the visited country:

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.5xx [17]) and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.5xx [17]) and does not contains an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as N3IWF FQDN; and

-
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN as described in 3GPP TS 23.003 [8];

and for the above cases constructing or using an N3IWF FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

iii)
if no DNS response is received, the UE shall terminate the N3AN node selection procedure.
Following bullet a) and b) above, once the UE selected the IP address of the N3IWF or the ePDG,

a)
if the IP address of N3IWF is selected, the UE shall:

i)
initiate the IKEv2 SA establishment procedure as specified in subclause 7.3;

ii)
if the IKEv2 SA establishment procedure towards an N3IWF in the HPLMN fails due to no response to an IKE_SA_INIT request message or the UE is informed during registration over non-3GPP access that the IMS voice over PS session is not supported over non-3GPP access, and the selection of N3IWF in the HPLMN is performed using home N3IWF identifier configuration and there are more pre-configured N3IWFs in the HPLMN, repeat the tunnel establishment attempt using the next FQDN or IP address(es) of the N3IWF in the HPLMN; 

iii)
if the IKEv2 SA establishment procedure towards any of the received IP addresses of the selected N3IWF fails due to no response to an IKE_SA_INIT request message or the UE is informed during registration over non-3GPP access that the IMS voice over PS session is not supported over non-3GPP access, attempt to select an ePDG in the same PLMN as specified in 3GPP TS 24.302 [7] instead; and

iv)
if the UE fails to connect to either N3IWF or ePDG in the same PLMN, repeat the N3AN node selection as described in this subclause, excluding the N3IWFs for which the UE did not receive a response to the IKE_SA_INIT request message;
NOTE 2:
The time the UE waits before reattempting access to another N3IWF or to an N3IWF that it previously did not receive a response to an IKE_SA_INIT request message, is implementation specific.

b)
if the IP address of ePDG is selected, the UE shall:
i)
initiate tunnel establishment as specified in 3GPP TS 24.302 [7];
ii)
if tunnel establishment as specified in 3GPP TS 24.302 [7] towards an ePDG in the HPLMN fails due to no response to an IKE_SA_INIT request message, and the selection of ePDG in the HPLMN is performed using home ePDG identifier configuration and there are more pre-configured ePDG in the HPLMN, repeat the tunnel establishment attempt using the next FQDN or IP address(es) of the ePDG in the HPLMN;

iii)
if tunnel establishment as specified in 3GPP TS 24.302 [7] towards any of the received IP addresses of the selected ePDG fails due to no response to an IKE_SA_INIT request message, attempt to select an N3IWF in the same PLMN instead; and

iv)
if the UE fails to connect to either ePDG or N3IWF in the same PLMN, repeat the N3AN node selection as described in this subclause, excluding the ePDGs for which the UE did not receive a response to the IKE_SA_INIT request message.

NOTE 3:
The time the UE waits before reattempting access to another ePDG or to an ePDG that it previously did not receive a response to an IKE_SA_INIT request message, is implementation specific.

***** change *****
7.2.4.4.3
N3AN node selection for Non-IMS service



If the N3AN node selection is required for an non-IMS service, the UE shall ignore the preference parameter in the N3AN node selection information entries of the N3AN node selection information.

The UE shall proceed as follows:

a)
if the UE is located in its home country:

1)
if the N3AN node configuration information is provisioned:

i)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

ii)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and does not contain an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as the N3IWF FQDN; and

iii)
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the HPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the HPLMN stored on the USIM as specified in 3GPP TS 23.003 [8]; and
2)
if the N3AN node configuration information is not provisioned, the UE shall construct the N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN stored on the USIM;


and for the above cases constructing or using an N3IWF FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN to the IP address(es) of the N3IWF(s) or ePDG(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

b)
if the UE is not located in its home country:

1)
if the N3AN node configuration information is provisioned and the UE is registered to a VPLMN via 3GPP access:

i)
if an N3AN node selection information entry for the VPLMN is available in the N3AN node selection information of the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the VPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]; and

ii)
if an N3AN node selection information entry for the VPLMN is not available in the N3AN node selection information of the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the 'Any_PLMN' N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]: and


and for above case, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

2)
if one of the following is true:

-
the UE is not registered to a PLMN via 3GPP access and the UE uses WLAN; or
-
the N3AN node configuration information is not provisioned;


the UE shall perform a DNS query (see 3GPP TS 23.003 [8]) as specified in subclause 7.2.4.2 to determine if the visited country mandates the selection of N3IWF in this country and:
i)
if selection of N3IWF in visited country is mandatory:
A)
if the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is included in one of the returned DNS records, the UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the VPLMN as described in 3GPP TS 23.003 [8]; and

B)
if the UE is not registered to a PLMN via 3GPP access or the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is not included in any of the returned DNS records:

-
if the N3AN node configuration information is provisioned, the UE shall select an a PLMN included in the DNS response that has highest PLMN priority (see 3GPP TS 24.5xx [17]) in the N3AN node selection information of the N3AN node configuration information and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the selected PLMN as specified in 3GPP TS 23.003 [8]; and

-
if the N3AN node configuration information is not provisioned or the N3AN node selection information of the N3AN node configuration information does not contain any of the PLMNs in the DNS response, selection of the PLMN is UE implementation specific. The UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the selected PLMN as described in 3GPP TS 23.003 [8];

and for the above cases, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address;

ii)
if the DNS response contains no records and thus selection of N3IWF in visited country is not mandatory:
A)
if the N3AN node configuration information is provisioned and the N3AN node selection information of the N3AN node configuration information contains one or more PLMNs in the visited country, the UE shall select a PLMN that has highest PLMN priority (see 3GPP TS 24.5xx [17]) in the N3AN node selection information and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the selected PLMN as specified in 3GPP TS 23.003 [8]; and
B)
if the N3AN node configuration information is not provisioned or the N3AN node configuration  information is provisioned and the N3AN node selection information of the N3AN node configuration information contains no PLMN in the visited country:

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.5xx [17]) and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.5xx [17]) and does not contains an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as N3IWF FQDN; and

-
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN as described in 3GPP TS 23.003 [8];


and for the above cases constructing or using an N3IWF FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

iii)
if no DNS response is received, the UE shall terminate the N3AN node selection procedure.
Following bullet a) and b) above, once the UE selected the IP address of the N3IWF,

a)
if the IP address of N3IWF is selected, the UE shall:

1)
initiate the IKEv2 SA establishment procedure as specified in subclause 7.3;

2)
if the IKEv2 SA establishment procedure towards an N3IWF in the HPLMN fails due to no response to an IKE_SA_INIT request message, and the selection of N3IWF in the HPLMN is performed using home N3IWF identifier configuration and there are more pre-configured N3IWFs in the HPLMN, repeat the tunnel establishment attempt using the next FQDN or IP address(es) of the N3IWF in the HPLMN; 

3)
if the IKEv2 SA establishment procedure towards any of the IP addresses of the N3IWF of the selected PLMN fails due to no response to an IKE_SA_INIT request message, repeat the N3AN node selection as described in this subclause with N3IWF of another PLMN; and
4)
if the IKEv2 SA establishment procedure towards any of the received IP addresses of the N3IWF of any fails due to no response to an IKE_SA_INIT request message, attempt to select an ePDG as specified in 3GPP TS 24.302 [7] and use tunnel establishment as specified in 3GPP TS 24.302 [7].
NOTE 2:
The time the UE waits before reattempting access to another N3IWF or to an N3IWF that it previously did not receive a response to an IKE_SA_INIT request message, is implementation specific.

